A Gram-positive, non-motile, slightly halophilic actinomycete, strain JG-241 T , was isolated from jeotgal, a traditional Korean fermented seafood, and its taxonomic position was investigated by using a polyphasic approach. Strain JG-241 T grew optimally at 25-30 6C and in the presence of 
T and those of the type strains of Nesterenkonia species ranged from 96?7 to 99?7 %. DNA-DNA relatedness data and repetitive extragenic palindromic DNA-PCR genomic fingerprinting patterns showed that strain JG-241 T differs genetically from recognized Nesterenkonia species. On the basis of its phenotypic properties and phylogenetic and genetic distinctiveness, strain JG-241 T represents a novel species of the genus Nesterenkonia, for which the name Nesterenkonia jeotgali sp. nov. is proposed. The type strain is JG-241 T (=KCTC 19053 T =JCM 12610 T ).
The genus Nesterenkonia was proposed through the reclassification of Micrococcus halobius (Onishi & Kamekura, 1972) as Nesterenkonia halobia (Stackebrandt et al., 1995) . Subsequently, five more Nesterenkonia species, Nesterenkonia lacusekhoensis (Collins et al., 2002) , Nesterenkonia halotolerans and Nesterenkonia xinjiangensis (Li et al., 2004) and Nesterenkonia sandarakina and Nesterenkonia lutea (Li et al., 2005) have been described. Phylogenetic analyses based on 16S rRNA gene sequences showed that the genus Nesterenkonia belongs to the family Micrococcaceae of the order Actinomycetales (Stackebrandt et al., 1995 (Stackebrandt et al., , 1997 . In the study presented here, we report on the taxonomic characterization of a slightly halophilic, vividyellow-or orange-yellow-pigmented Nesterenkonia-like bacterial strain, JG-241 T , which was isolated from jeotgal, a traditional Korean fermented seafood.
Strain T was isolated by the usual dilution plating technique on marine agar 2216 (MA; Difco) at 30 u C. The type strains of six Nesterenkonia species were used as reference strains. N. halobia DSM 20541 T , N. lacusekhoensis DSM 12544 T , N. halotolerans DSM 15474 T and N. xinjiangensis DSM 15475 T were obtained from the Deutsche Sammlung von Mikroorganismen und Zellkulturen (DSMZ), Braunschweig, Germany. N. sandarakina KCTC 19011 T and N. lutea KCTC 19013 T were obtained from the Korean Collection for Type Cultures, Taejon, Korea. The cell morphology was examined by light microscopy (E600; Nikon) and transmission electron microscopy. The presence of flagella was examined by transmission electron microscopy using cells from exponentially growing cultures. Colony morphology and colour were examined by using colonies grown on MA and on solid PYGV medium (Staley, 1968) . The Gram reaction was determined by using the bioMérieux Gram stain kit according to the manufacturer's instructions. Growth at various NaCl concentrations was investigated in marine broth 2216 (MB; Difco) and trypticase soy broth (Difco). Growth in the absence of NaCl was investigated in trypticase soy broth prepared according to the formula of the Difco medium except that no NaCl was used. Growth at various temperatures (4-40 uC) was measured on MA. The pH range for growth was determined in MB adjusted to various pH values (pH 4?5-9?5, with increments of 0?5 pH units) prior to sterilization by the addition of HCl and Na 2 CO 3 . Growth under anaerobic conditions was determined after incubation in an anaerobic chamber on MA and on MA supplemented with nitrate, both of which had been prepared anaerobically using a nitrogen atmosphere. Catalase and oxidase activities and the hydrolysis of casein, starch and Tweens 20, 40, 60 and 80 were determined as described by Cowan & Steel (1965) . The hydrolysis of hypoxanthine, tyrosine and xanthine was investigated on MA at the substrate concentrations described by Cowan & Steel (1965) . Nitrate reduction and the hydrolysis of aesculin, gelatin and urea were studied as described previously (Lanyi, 1987) (Bruns et al., 2001) . H 2 S production was tested as described previously (Bruns et al., 2001) . Enzyme activity was determined by using the API ZYM system (bioMérieux). Acid production from carbohydrates was determined as described by Leifson (1963) . The utilization of substrates as sole carbon and energy sources was tested according to the method of Baumann & Baumann (1981) , using supplementation with 2 % (v/v) Hutner's mineral base (Cohen-Bazire et al., 1957) , 1 % (v/v) vitamin solution (Staley, 1968) and 0?01 % (w/v) yeast extract (Difco) . Susceptibility to antibiotics was tested on MA plates, using antibiotic discs containing the following: polymyxin B, 100 U; streptomycin, 50 mg; penicillin G, 20 U; chloramphenicol, 100 mg; ampicillin, 10 mg; cephalothin, 30 mg; gentamicin, 30 mg; novobiocin, 5 mg; tetracycline, 30 mg; kanamycin, 30 mg; lincomycin, 15 mg; oleandomycin, 15 mg; neomycin, 30 mg; and carbenicillin, 100 mg. Other physiological and biochemical tests were performed with the API 20E system (bioMérieux).
Cell mass for DNA extraction and for analyses of the cell wall, polar lipids and menaquinones was obtained by cultivation in MB at 30 uC. Chromosomal DNA was isolated and purified according to the method described previously (Yoon et al., 1996) , with the exception that RNase T1 was used in combination with RNase A. The 16S rRNA gene sequence was amplified by means of a PCR using two universal primers as described previously (Yoon et al., 1998) . Sequencing of the 16S rRNA gene and phylogenetic analysis were performed as described by Yoon et al. (2003) . The DNA G+C content was determined by the method of Tamaoka & Komagata (1984) , with the modification that the DNA was hydrolysed and the resultant nucleotides were analysed by reverse-phase HPLC. Preparation of cell-wall peptidoglycan was carried out using the method described by Schleifer & Kandler (1972) , and the peptidoglycan amino acids were determined using an automated amino acid analyser (model L-8500A; Hitachi). Preparation of cell-wall peptidoglycan and determination of the peptidoglycan structure was also performed at the DSMZ by using modified versions of the methods of Rhuland et al. (1955) , Schleifer & Kandler (1972) , Schleifer (1985) and MacKenzie (1987) . Menaquinones were extracted according to the method of Komagata & Suzuki (1987) and analysed using reversed-phase HPLC and a YMC ODS-A (25064?6 mm) column. For fatty acid methyl ester analysis, cell mass of strain JG-241 T and reference strains was harvested from MA plates after cultivation for 5 days at 30 u C. The fatty acid methyl esters were extracted and prepared according to the standard protocol of the MIDI/ Hewlett Packard Microbial Identification System (Sasser, 1990) . Polar lipids were extracted according to the procedures described by Minnikin et al. (1984) and were identified by two-dimensional TLC followed by spraying with appropriate detection reagents (Minnikin et al., 1984; Komagata & Suzuki, 1987) . DNA-DNA hybridization was performed fluorometrically by the method of Ezaki et al. (1989) , using photobiotin-labelled DNA probes and microdilution wells: five replications were performed for each sample. The highest and lowest values obtained in each sample were excluded and the means of the remaining three values were quoted as the DNA-DNA relatedness values. Repetitive extragenic palindromic DNA-PCR (rep-PCR) genomic fingerprinting using REP, BOX and (GTG) 5 PCR primers was performed as described by Rademaker et al. (1998) . Computer-assisted analysis of the genomic fingerprints was performed by using the software GelCompar II, version 1.5 (Applied Maths). Similarity among patterns was calculated on the basis of Pearson's similarity coefficient, and a dendrogram was constructed using the UPGMA algorithm (Sneath & Sokal, 1973 (Fig. 1) . The 16S rRNA gene sequence similarity values between strain JG-241
T and the type strains of the other Nesterenkonia species were 96?7 % (N. halobia and N. lacusekhoensis), 97?0 % (N. xinjiangensis) and 99?3 % (N. halotolerans and N. lutea). Sequence similarities with respect to other species used in the phylogenetic analysis were below 95?6 % (Fig. 1) .
The chemotaxonomic properties of strain JG-241
T support the results of monothetic phylogenetic classification, (Li et al., 2004 (Li et al., , 2005 ; 4, N. lutea (Li et al., 2005) ; 5, N. halobia (Onishi & Kamekura, 1972; Stackebrandt et al., 1995; Collins et al., 2002) ; 6, N. lacusekhoensis (Collins et al., 2002) ; 7, N. xinjiangensis (Li et al., 2004 indicating that it represents a member of the genus Nesterenkonia. Cell-wall analysis showed that strain JG-241 T had the A4a peptidoglycan type based on L-Lys-Gly-DAsp (described by Schleifer & Kandler, 1972) . The predominant menaquinones found in strain JG-241 T were MK-7 (59?8 %), MK-8 (20?3 %), MK-9 (11?0 %) and . The cellular fatty acid profile showed the presence of large amounts of straight and branched fatty acids; the major fatty acids were anteiso-C 15 : 0 and anteiso-C 17 : 0 (Table 2 ). This fatty acid profile was generally similar to those of Nesterenkonia species analysed in this study (Table 2 ). For some fatty acids, the proportions present in Nesterenkonia species differed between this study and the studies of Li et al. (2004 Li et al. ( , 2005 , perhaps because of differences in cultivation conditions. The major polar lipids detected in strain JG-241 T were diphosphatidylglycerol, phosphatidylglycerol, phosphatidylinositol and an unidentified glycolipid. This polar lipid profile was similar to those of Nesterenkonia species, although it differed from those of N. lacusekhoensis and N. xinjiangensis in that phosphatidylcholine was absent ( Table 1 ). The DNA G+C content of strain JG-241 T was 68?0 mol%.
Strain JG-241 T could be distinguished from Nesterenkonia species by notable differences in rep-PCR genomic fingerprinting patterns (Fig. 2) . The DNA-DNA relatedness data were sufficient to identify strain JG-241 T as representing a genomic species that is distinct from recognized Nesterenkonia species (Wayne et al., 1987) . Mean levels of DNA-DNA relatedness between strain JG-241
T and the type strains of six recognized Nesterenkonia species were in the range 11-53 % (see Supplementary Table S1 in IJSEM Online). There were differences between strain JG-241
T and recognized Nesterenkonia species in several phenotypic, particularly chemical, properties, including the presence of MK-9, differences in the content of some fatty acids (particularly anteiso-C 17 : 0 ), NaCl requirements and some physiological and biochemical properties (Table 1) . Therefore, on the basis of the data presented above, strain JG-241 T should be placed within the genus Nesterenkonia as a member of a novel species, for which the name Nesterenkonia jeotgali sp. nov. is proposed.
Description of Nesterenkonia jeotgali sp. nov.
Nesterenkonia jeotgali (je.ot.ga9li. N.L. gen. n. jeotgali of jeotgal, from which the type strain was isolated).
Cells are cocci (diameter 0?5-0?8 mm) on MA at 30 u C; some cells are oval in the very early growth phase. Colonies are smooth, circular, slightly convex or raised, glistening and 1?0-2?0 mm in diameter after 5 days cultivation at 30 u C on MA. Colonies on MA are vivid yellow in colour at 30 uC, but orange-yellow in colour at 25 uC. Colonies on solid PYGV medium are light yellow in colour at 25 and 30 uC. Optimal growth temperature is 25-30 uC; growth occurs at 4 and 36 uC, but not at 37 uC. Optimal pH for growth is 7?5-8?5; growth occurs at pH 6?0, but not at pH 5?5. Optimal growth occurs in the presence of 2-5 % (w/v) NaCl; growth occurs in the presence of 0-16 % NaCl (w/v). Growth does not occur under anaerobic conditions on MA or on MA supplemented with nitrate. Tyrosine is hydrolysed, but aesculin, casein, hypoxanthine, xanthine and Tweens 20, 40 and 60 are not hydrolysed. Methyl red reaction is positive. In assays with the API ZYM system, alkaline phosphatase, esterase (C4), esterase lipase (C8) and leucine arylamidase are present, but lipase (C14), valine arylamidase, cystine arylamidase, trypsin, a-chymotrypsin, acid phosphatase, naphthol-AS-BI-phosphohydrolase, N-acetyl-b-glucosaminidase, a-mannosidase, a-fucosidase, arginine dihydrolase, ornithine decarboxylase and tryptophan deaminase are absent. D-Galactose, acetate, citrate, succinate, L-malate and pyruvate are utilized. Benzoate, salicin, formate and Lglutamate are not utilized. Acid is produced from Larabinose, D-cellobiose, D-glucose, maltose, D-mannose, D-melezitose, D-ribose and sucrose, but not from D-fructose, melibiose, D-raffinose, L-rhamnose, myo-inositol or Dsorbitol. Susceptible to penicillin G, chloramphenicol, ampicillin, cephalothin, novobiocin and carbenicillin, but not to polymyxin B, gentamicin, kanamycin or neomycin. The cell-wall peptidoglycan type is L-Lys-Gly-D-Asp. The predominant menaquinones are MK-7, MK-8 and MK-9. The major fatty acids are anteiso-C 15 : 0 and anteiso-C 17 : 0 . The major polar lipids are diphosphatidylglycerol, phosphatidylglycerol, phosphatidylinositol and an unidentified glycolipid. The DNA G+C content is 68?0 mol% (determined by HPLC). Other phenotypic properties are given in Table 1 .
The type strain, JG-241 T (=KCTC 19053 T =JCM 12610 T ), was isolated from jeotgal, a traditional Korean fermented seafood. Fig. 2 . Consensus dendrogram showing relationships among Nesterenkonia species based on similarity values derived by using the Jaccard correlation coefficient and the UPGMA algorithm in an analysis of the combined rep-PCR fingerprints generated by REP, BOX and (GTG) 5 PCR primers. The cut-off point for the recognition of clades was set at 30 % similarity.
